We report a rare case of hemolysis after coil occlusion of a patent ductus arteriosus (PDA), which was treated by surgical removal of the coil and closure of PDA. A 65-year-old woman was admitted to our hospital with congestive heart failure due to severe aortic regurgitation associated with PDA. Before undergoing open heart surgery she underwent closure of the PDA using a Jackson coil as an adjunct of treatment to improve her hemodynamic state. However, a small residual shunt resulted in severe hemolysis. Two weeks after the intervention she underwent aortic valve replacement and PDA closure after removal of the coil through the main pulmonary artery under moderate hypothermia and temporary circulatory arrest. Hemolysis is always secondary to a residual leak and several methods have been reported to manage this complication. Our report suggests that early surgical retrieval of the coil before the organized thrombus is formed, can be safely performed even in an elderly patient whose ductus is usually fragile. (Jpn Heart J 1998; 39: 243-246) 
l ten days after insertion ( Figure 1 ). Hemoglobin concentration fell gradually from 13.7 g/dl to 10.8 g/dl over ten days, and reticulocyte count increased from 10%o to 30%o within a week. Transesophageal echocardiography ten days after the coil occlusion revealed a small but high-velocity turbulent flow through the ductus.
As the hemolysis did not resolve and the dark brown urine continued, the patient underwent coil retrieval and aortic valve replacement two weeks after the intervention. Cardiopulmonary bypass was established with bicaval cannulation and two arterial cannulae into the right iliac artery and the right subclavian 
DISCUSSION
Transcatheter occlusion is becoming one of the options for the treatment of a small PDA. Reportedly complete occlusion of the ductus has been achieved in 75% of patients with Gianturco coils') and 78 to 82.5% with Rashkind occluding umbrellas.',') The minimum diameter and angiographic type of PDA were significantly related to the complete occlusion rate .4,6) Migration of the prosthesis into peripheral or pulmonary arteries is the major cause of failure, occurring in 2.4 to 3.0% of patients treated with Rashkind double umbrellas'') and 8.3 to 14.8% of those with Gianturco Coils.3'6) Hemolysis after insertion of the device is a rare complication, its incidence ranging 0.5 to 0.8%7'9) with Rashkind umbrellas, and is even more uncommon with coils. In the report of the European registry of transcatheter occlusion of PDA there were four patients who developed hemolysis after treatment with a Rashkind double umbrella. Two underwent surgical ligation of the PDA following removal of the occluder.9) Usually the duct is incised longitudinally to retrieve the occlusion device.') Chisholm reported a case of a child with persistent hemolysis who was treated by the standard surgical ligation of the duct leaving the occlusion device in situ.2) Additional device insertion is another option for the treatment of mechanical hemolysis.7-9) Ali Kahn reported a case in whom severe hemolysis resolved following conservative management with blood transfusion.') 
